Guanine nucleotide-binding (G) proteins have been implicated in regulation of the secretory activity of endocrine cells, including the pancreatic /!?-cell [ 11. These proteins have not been well-characterized in the cells of isolated islets of Langerhans, but toxin-mediated "P-labelling experiments have revealed the presence of both G, [2] and a member of the G, family [3, 41. lmmunocytochemical analysis has also indicated the presence of G,, in islet cells [S]. These proteins are all of similar molecular size and evidence suggests that they are involved in the coupling of cell surface receptors to intracellular effector mechanisms.
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Recently, it has emerged that cells also contain another class of G-proteins which are of lower molecular mass than those involved in receptor-signalling and which may play important roles in control of intracellular processing events associated with secretion 16, 71. In the present study we have used [ a-"P]GTP binding to investigate whether such proteins are present in the cells of isolated islets of Langerhans.
Islets were isolated from Wistar rats by collagenase digestion. Groups of 400-600 islets were ultrasonically disrupted in SO mM-Tris buffer, pH 7.4, before dilution with buffer containing SDS and incubation for 5 min at 100°C. The proteins were then separated by electrophoresis on SDS/polyacrylamide mini-gels ( 12% w/v) and transferred to nitrocellulose. Protein transfer was confirmed by staining with Ponceau Red.
To label G-proteins, the nitrocellulose strips were incubated at 1S-2o"C for 30 min in buffer containing SO mM-Tris, pH 7.4, 2 ,uM-MgCI?, 0.05% (v/v) Tween-20 and [a-3'P]GTP (0.6 nM). The strips were washed three times in the same buffer without GTP, and air-dried. Radiolabelled proteins were identified by autoradiography and their molecular masses estimated by reference to marker proteins.
Examination of the autoradiographs obtained in GTPlabelling experiments revealed the presence of several radiolabelled proteins in the molecular mass range 14-28 kDa (Fig. 1 ) . Comparison of autoradiographs from several preparations suggested that at least six separate G-proteins were present having molecular masses of 14, 18, 19, 23, 26 and 28 kDa. Consistent with data from other cell types [6] , no radiolabelled bands were found in the region of the gel expected to contain G,. G, and G,, suggesting that these proteins d o not retain their GTP-binding capacity following SDS treatment. However, a further Z2P-labelled band corresponding to a protein with a molecular mass of 49 kDa was Proteins from rat islets (approximately 15 pgllane) werc separated by SDS/polyacrylamide-gel electrophoresis and transferred to nitrocellulose. The resultant blots were incubated with [ a-3'P]GTP to label the G-proteins, then dried and exposed to X-ray film for 18-24 h at -20°C. The molecular masses of labelled proteins were determined by comparison with marker proteins run in parallel with the islet preparations. (The 14 kDa protein is not visible in this example.)
consistently observed in the islet preparations (Fig. 1 ) .
Labelling of the lower molecular mass G-proteins was reduced by addition of the GTP analogue guanosine S'-Iythiojtriphosphate (GTP [S] ) to the incubation buffer. This effect was dose dependent and labelling was completely inhibited in the presence of 10 ~M-GTP [S] . ATP and CTP were much less effective at displacing [ a-"P]GTP suggesting that the labelled proteins bind GTP with higher affinity than other nucleotides.
These results demonstrate the presence of several novel G-proteins in rat islets, but further studies are required to elucidate the subcellular distribution and the function of these molecules.
These studies were sipported by the British Diabetic Association and by the S.E.R.C.
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Five groups of at least five rats were used: virgin, lactating, lactating injected with antiserum to rat growth hormone (anti-rGH), lactating with litter removed, and lactating with litter removed and injected with ovine growth hormone (oGH) [ 31. All treatments were for 2 days and rats were killed on days 14-17 of lactation. Rats were killed by cervical dislocation, a sample of blood was taken immediately for assay of insulin-like growth factor 1 (IGF-I) [4] . The measurement of serum levels of GH of rats treated with either anti-rGH or oGH is problematic; hence, changes in serum GH in response to treatment were assessed indirectly by following changes in serum IGF-I concentrations [4] .
Parametrial adipocytes and plasma membranes were prepared as described by Malbon et ul. [S] . The number of B-adrenergic receptors was measured by the method o f Malbon etul.
[S].
Analysis of variance of the data showed that the number of P-adrenergic receptors/mg of membrane protein of adipose tissue from rats at about 14 days of lactation was significantly greater ( P < 0.01) than that of virgin rats. Studies with cattle [6] and sheep [7] during peak lactation have shown an increase in adipocyte b-adrenergic receptor numbers. Reduction of serum GH by treatment of lactating rats with anti-rGH resulted in a marked fall ( P < 0.05) in the number of available B-adrenergic receptors. Maximal rates of noradrenaline-stimulated lipolysis were also found to be significantly reduced by treatment with anti-rGH [ 3 ] .
Removal of litters from lactating rats resulted in a fall in the number of adipocyte B-adrenergic receptors, a fall that could be avoided by treatment with oGH. The effects of litter removal on B-receptor numbers were paralleled hy a fall in noradrenaline-stimulated lipolysis which could also be prevented by administering oGH [ 01. These observations suggest that serum GH falls on litter removal, but, to our surprise, litter removal has no apparent effect on serum GH concentrations [ 31. This observation is supported by the finding that serum IGF-1 increased (P<0.02) rather than decreased on litter removal in the present study. This suggests that litter removal results in some impairment in the ability of endogenous rat GH to affect adipocyte function. As endogenous GH still seems capable of maintaining serum IGF-I, its effects on the liver are presumably unchanged by litter removal.
Our results show that the diminished responsivene adipocytes to the lipolytic effects of noradrenaline after removal are at least partly due to a fall in the number of Badrenergic receptors. Somatotropin is implicated in this adaptation, although the precise mechanism remains unclear.
